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1.0 INTRODUCTION

This User's Guide has been developed to assist the user

in the operation of the computer software implementation of

the Marine Corps' Training and Cost Evaluation System

(TRACES). The computer module has been labeled CTRACES for

Computerized TRACES. TRACES has been designed to function

as the resource allocation component of the Marine Corps'3

training resource management system at the battalion level.

The evaluation component of that system is the previously

developed Marine Corps Combat Readiness Evaluation System

(MCCRES). CTRACES is used in conjunction with MCCRES Soft-

ware Application (MCCRESSA), to provide the battalion

commander with detailed information concerning the following

items: (1) the nature, magnitude, and importance of his

MCCRES deficits; (2) the value of the various remedial

training options that he might consider in terms of their

cost and the number of MCCRES points they would be expected

to make up; and (3) alternative training packages to those
he might be considering which are cheaper and/or better,

along with informatiron on the nature of their benefit for

specific tasks. The ultimate goal of TRACES is to provide

the battalion commander with an aid in accomplishing the

difficult task of allocating, in a cost-effective manner,

his discretionary remedial training funds. If this goal is

achieved on a unit-by-unit basis, then the USMC will, as a

whole, be as combat-ready as possible.



2.0 EQUIPMENT AND OPERATION

2.1 Equipment

The computer used for implementing CTRACES is the 'BM

5110 portable computer (shown in Figure 2-1). The following

section briefly describes the equipment that you will use.

Remember that there are no typewriter keys or switches that

you can press that will damage the equipment. if you make a

mistake, or an omission, there will always be the opportunity

for corrections.

The IBM 5110 has five components which comprise theIbasic self-contained system illustrated in Figure 2-1.
These are the operator selection switches, display screen,

keyboard, tapc drive, and the central processor with its

associated memory. In addition, a printer and disk drive

accompany this basic unit.

2.1.1 Operator selection switches -

o L32 64 R32 - This three-position switch allows the

user to display the left 32 characters of the

display (position L32), the right 32 characters
(R32) or the entire display of 64 characters (64).

Operation of the CTRACES program requires that

this switch be in the center position (64).

o Reverse Display - Some users prefer viewing a

black-on-white image to a white on black. The

Reverse Display switch allows the user to select

the type of image he prefers. It should be noted
that reversal of the display will require a bright-
ness adjustment. Also, the Reverse Display switch

will not affect the image displayed on an auxiliary

TV monitor.

I_ 2
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o BASIC/APL - The CTRACES program is written in APL

(A Programming Language), and this switch must be

in the APL position. By placing the switch in the

BASIC position, the computer is configured to

operate in the BASIC language.

o RESTART - The RESTART switch is used to re-initial-

ize the IBM 5110. Depressing this switch is equiv-

alent to turning off power to the machine and

restarting.

o Display Registers/NORMAL - This switch should be

in the NORMAL position when operating the CTRACES

program. The Display Registers position provides

a display of internal machine code used in diag-
nostic testing of the machine.

2.1.2 The display - The display is a cathode ray tube

(CRT) which allows 16 lines of data to be displayed. Each

line may contain up to 64 characters. The computer scrolls

each line from bottom to top. Lines that scroll off the top

are lost. The display screen has two functions:

a) As you type characters, these will appear on the

bottom two lines of the screen. A flashing cursor

(-) will indicate where the next character will be

entered.

b) The computer will help you organize and summarize

the data that you enter. Tables of these data

will be displayed on the upper 14 lines of the

display.

When the 5110 is making computations, the screen will often

go blank, and the red (IN PROCESS) light will be illuminated.

4



2.1.3 The keyboard - The layout of the IBM 5110 key-

board is similar to that of a standard typewriter. As you

will note, many of the keys have special symbols embossed

over the standard typewriter characters. These symbols are

used to write programs in the APL language and are not

necessary when operating the CTRACES program.

In addition to the standard keyboard, note

that the 5110 has a numeric keypad similar to that of an

adding machine. These keys are interchangeable with the

numbers appearing in the top row of the keyboard, and many

users find them more convenient to use.

As characters are typed, they appear on the

display at the location identified by the cursor. In general,

this will occur on the bottom line of the display screen.

Finally, there are a number of additional keys

that perform special functions. These keys are discussed

below.

SHIFT

The SH1FT key performs the same function as a Shift key

on a typewriter.

FORWARD SPACE

When this key is pressed once, the cursor moves one

position to the right. When this key is held down, the

cursor continues to move to the right. When the cursor

reaches the last position on one input line, it goes toI the first position on the next input line.

I _ -



BACKSPACE

When this key is pressed once, the cursor moves one

position to the left. When it is held down, the cursor

continues to move to the left. When the cursor reaches

position 1 on one input line, it goes to the last

position on the previous input line.

HOLD

When pressed once, HOLD causes all processing to stop;

when pressed again, it allows processing to resume.

The primary purpose of HOLD is to permit reading the

display information during an output operation, when

the display is changing rapidly. When the hold is in

effect (HOLD pressed once), only the COPY DISPLAY key

is active.

EXECUTE

When this key is pressed, the input line of information

on the display screen is processed by the system. This

key must be pressed for any input to be processed.

ATTN

The ATTN key erases from both the computer's memory and

the display screen everything beyond the space where

the flashing cursor is positioned. It does not erase

anything before the flashing cursor.

INSERT

When the CMD key is held down and the forward space is

pressed once, the characters at and to the right of the

cursor position (flashing character) are moved to the

6



right one position, and a blank character is inserted at

the cursor position. The cursor does not move. For

example:

Flashing character

Before the insert operation: 123567

After the insert operation: 123_567

When these keys are both held down, the characters

'ontinue to move to the right, and blank characters

continue to be inserted.

DELETE

When the CMD key is held down and the backspace key is

pressed once, the character at the cursor position

(flashing character) is deleted, and all characters to

the right are mov. d over one position to the left to

close up the space. The cursor is not moved. For

example:

FFlashing character

Before the delete operation: 1234456

After the delete operation: 123456

When these keys are both held down, the characters at

the cursor position continue to be deleted, and all the

characters to the right are moved to the left.

2.1.4 The tape cassette - In many cases, this device

is used to store the programs and data used by the 5110. In

the case of CTRACES, however, the tape cassette is not used.

The disk drives are used instead.

L -- 7
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:.I.5 The central processor and memory - The central

pr *or is a microprocessor developed by IBM. This unit

ext-ates the commands stored in the computer's memory.

2.1.6 The printer - The printer, when turned on, will

print each line of the CRT screen exactly as it is displayed.

It will be to your advantage to maintain printouts of many

of the displayed tables. Many of the tables are too long

for the display, and the top portion will scroll off the

display. It is often easier to read these long tables from

the printer rather than from the display screen.

The disadvantage of the printer is that it is

significantly slower than the CRT display and will slow your

progress. At different points in the exercise, the computer

may suggest turning the printer on or off. However, the

operation of the printer is completely up to you.

If at any time the information on the display

screen seems important enough to record, a printed copy can

be obtained by turning on the printer then simultaneously

pressing the CMD button and the X button.

2.1.7 The disk drives - The disk drives are used to

store the programs and data used by CTRACES. Before start-

ing the program, it must be loaded from a diskette. Also,

data from a MCCRESSA diskette must be loaded in order to

merge this information with the CTRACES program. The com-

puter automatically handles the control of the disk drives,

but Lhe user must physically load the diskette in the machine.

This is done by holding the disk in a vertical position with

the label on the right and away from the machine.

2.1.8 Potential problems - The CTRACES program has many

internal safeguards which should prevent most problems, but

there are a few things that can go wrong.
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TYPING MISTAKE

The first problem that is likely to occur is that a

user will mistype a response to the computer. This is

very easy to correct. Prior to depressing the EXECUTE

key, simply type over the portion of the response that

is incorrect utilizing the Space Forward and Space Back

keys. Remember that the computer will not process a

user response until the EXECUTE key is depressed.

PROCESS CHECK ERROR

If the Process Check Light (Figure 2-1) comes on, the

computer has encountered internal problems. Depress

RESTART and try again. If the light comes on again, an

IBM Service Representative should be notified.

2.2 Starting Up the System

Turn on the IBM 5110 and check the position of the

operator selection switches. If the printer is to be used

for recording the output displays, make sure that it is

connected prior to turning on the 5110. Do not connect or

disconnect either the printer or the disk drives in the

middle of any operation. To connect the printer and disk

drive, screw the box-like appendage of the printer into the

back of the disk drive, then screw the similar appendage of

the disk drive into the back of the 5110. Be sure that all

three units, the 5110, the printer, and the disk drive are

plugged in.

When the computer has completed its internal check, the

tollowing display will appear in the lower left of the

display screen:

CLEAR WS

9
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Insert the CTRACES diskette and type either of the following

instructions:

)LOAD COMPUTE

or

)LOAD DISPLAY

Press the EXECUTE key, and the computer will begin the des-

ignated part of the CTRACES program. (See Section 3.0 for a

discussion of the distinction between the COMPUTE and DISPLAY

work spaces.)

2.3 Bringing Down the System

When the user is finished with his work, he can bring
down the system by removing his diskette, turning the com-

puter power off, and turning the printer off. This can be
done whenever the computer is waiting for a user input but

should not be done while the printer or disk drive is oper-

ating. Do not turn off the power before removing the disk-

ette.

-10
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3.0 THE CTRACES SYSTEM ORGANIZATION

The CTRACES system indicates how to improve a battal-

ion's combat readiness. This analysis combines assessments

of a battalion's combat deficiencies with assessments of the

cost and efficiency of various training options. While the

assessments of cost and efficiency are programmed into the

CTRACES system, the assessments of combat deficiency are not

and must be obtained from a MCCRESSA analysis. Once these

data have been brought over into the CTRACES program, it is

possible to carry out th! TRACES analysis.

CTRACES has two major components which are called work

spaces. The first is called the COMPUTE work space and is

used to read the MCCRESSA data, perform appropriate calcula-

tions, and store their results on the CTRACES disk. The

second is called the DISPLAY work space and is used to

examine the results of the TRACES analysis. The nature and

operation of these work spaces is clarified in the sections

that follow.

3.1 The COMPUTE Work Space

Whenever a new MCCRESSA analysis must be incorporated

into CTRACES, the user should start by entering the COMPUTE

work space. This is done by typing

)LOAD COMPUTE

followed by pressing EXECUTE.

Eventually, the computer should display the following

message:

11-11CK POGRAM 1AN 1 A P 10 )2v M]'NUlES JO} E XECLI" T ANP7
r*'ANNOT BE INTFRRIPTETi UNTIL -INISH,:
'if) YO1 t.ISFI TO C1NTINUF-
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The purpose of this message is to permit the user an oppor-

tunity to exit the COMPUTE work space in case his entry was

unintended. Typing 'Y' will cause CTRACES to continue.

Typing 'N' will return the program to its initial state.

Having elected to continue, the following message appears:

1 cF'R! THE" M2.,,RE.SS, IiSC CONTA1NT*G " ,j " NT "V ,LU ,TIO
RFI...TS INTO EIRIVE ONL-
P cESc; 'X: " i' TO INLI

At this point, the CTRACES diskette should be removed and

the MCCRESSA diskette should be inserted in its place. After

EXECUTE is pressed, CTRACES will eventually request the

following:

1I EPI 1 RACFS Ii) , ]NIO 1ilP] VE ONE
PE 55E(XECUyI-. TO CO TINUE..

Now the MCCRESSA diskette must be removed and the CTRACES

diskette reinserted. Once the original diskette is back in

place, the user should press EXECUTE.

After 15-30 minutes, the following message will appear:

This indicates that the compute operation is complete and

that the analysis can proceed by typing

)LOAD DISPLAY N

followed by EXECUTE. The necessary MCCRESSA data is actually

stored on the CTRACES diskette and need not be regenerated

each time the CTRACES results are examined. Since the

diskette holds the data of only one MCCRESSA analysis, it
must, however, be recomputed if new or different MCCRESSAIresults are to be analyzed.

12L -



3.2 The DISPLAY Work Space

Either upon first entering CTRACES or after using the

COMPUTE work space, the user can enter the DISPLAY work

space by typing,

)LOAD DISPLAY

followed by EXECUTE. This causes CTRACES to display its
main menu which reads as follows:

I :. s M A K . !J;
2 {, pj k Ii '1 PA F C A(3i {: ['

Before discussing the options offered in the main menu,
it is necessary to first discuss CTRACES' menu system.

CTRACES uses a hierarchy of menus to organize the various

options which it offers. Figure 3-1 depicts this arrange-

ment of options and suboptions. Those options appearing
within a box are presented together on a menu. Any option

with an arrow leading out from it has suboptions, which will

appear in a menu once that option is selected. Once the

user reaches the bottom level in the hierarchy, CTRACES

implements the request (see the following sections for

details).

This hierarchical organization of menus is quite simple
to use provided that the user remembers where he is in the

hierarchy and what the rules are for moving from one level

to another. Lower level menus appear as soon as the appro-

priate higher level option is selected by typing its number

followed by EXECUTE. Once a request is implemented, CTRACES

Best Available Copy
13
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returns to the last menu that appeared. Without any addi-

tional capability, the tendency to simply return to the last

menu would eventually trap the user at a low-level menu and

make it impossible to continue. To overcome this difficulty,

CTRACES permits the user to return from any low-level menu

to the next higher level menu by pressing EXECUTE alone.

Thus, movement down through the hierarchy (left to right in

Figure 3-1) requires a number followed by EXECUTE, while

movement up requires an EXECUTE alone.

The sections that follow describe the various options

in greater detail.

3.2.1 Points to Make Up - The first item of the main

menu offers the user an opportunity to examine the Points to

Make Up. Points to Make Up corresponds to a battalion's

deficit score on the MCCRESSA evaluation. Thus, the Points

to Make Up option allows the user to examine a battalion's

weaknesses without yet asking how these deficiencies can be

alleviated.

Upon selecting the Points to Make Up option from

the main menu, the user will be presented the following:

ZI.) SORJIII: DY 'As

Each of these suboptions provides a list of the MCCRESSA

tasks and their corresponding deficit scores; however, in

each case, the tasks are listed in a different order. The

next three sections clarify these differences and provide

examples of each type of list.

Best Available Copy
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3.2.1.1 Sorted by Task - Upon selecting the

Sorted by Task suboption of the Points to Make Up option,

the user will observe the following messages

l:R1.I1: T 4 i O Mi" I
t

This offers the user an opportunity to turn on the printer

and align the paper to a new page. When this is completed,

he should press EXECUTE.

At this point, CTRACES lists the

tasks, ordered from those tasks yielding the greatest defi-

cit to those yielding the smallest. A partial example of

the output is provided belows

A~ 1' 7.

, i'" ,IV.L'all 6 6, 6'7 0 , . 2 ' '

(f! :1, :12 V L N, U' A T E .; , ,, , ,,s , /, it ,,

('W " (2A UAI.'l I 0 '3170 06 :!

-.., .UIE'& .2 ? 7 i, , '7:1,,,

,,, .1, T ' 4N " 1.,2 ,69 N 0913 39,
.A 632 M t Cr'Ro 1.21 ,,. +2

V11 "II
1.6 REONPATPL 'J, 1 ) 2 2 ;1, L, 7"

,:1,)M(.J*I. 0 44C'.; i 1:17 2 ,l5,I 01
',3 1 ' I f) R(3E 1,' Li ' ... .

1 Dr: :'r' F F i 2~,1 , 2 , "i

*l: 4 3 , t""' COML'g t 'PI".¢ :. i, , ;. "" . ' 9

,".IS N1, ',; i.(.U R 11: 2 1 )'' ''; "

2, 33l 0 e"t

.. C 0 A' i; r1 3, , ,

BestAva a Co.y t,."Best Avaiabl CO ., , I .,PY ,I,.,,! • ,' 2 ' '"



The column marked DEFZCZT reflects the amount of the overall

deficit of the MCCRZBBA evaluation that is attributable to

each task. The %DZFZCZT is the percent of the total deficit

attributable to each task. The CUMDEF is the cumulative

deficit which compounds the deficit from each successive

task in the list. Similarly, CUMtDEF is the cumulative

percent deficit, which is obtained by adding the percent

deficit over successive tasks. The last entry for CUMtDEF
will always be 100.

Once CTRACES has completed this

listing, the following message will appear:

TURN THFE PR'rNTFR OFF PRrf3 EXfC3UT IS T0 CONTINUITI

Once this instruction is followed, CTRACES will return to

the Points to Make Up submenu.

3.2.1.2 Sorted by MPS - The Sorted by MPS

suboption allows the user to examine deficit scores in terms

of the best and poorest MPS's. As with the Sorted by Task

suboption, oelection of this task first yields the following

message:

Once this instruction is followed, the listing will begin.

A partial example of the listing follows.

18est Ava'iable COPY
17



$01011: l[ Y MP$ AND 'T'ASK;

1,:;: ("1 (1:11 Yl" D ,: 11 (,, 1, C1, (1) M, D I;:: I;: , Cl U , M X Lf' r:,:
" I;. 'll ' I 'l I '" i 'll I l l iflj I'l jIl Il j:l 'll

A ... A ',', Y Mr A I,, 7' " Q :1, 9 12, 7"7 2 1 Y

., , I, ,, r,,(, I ' A TN':I,:f~ [2'56 2" "12 (1 :1 , 01(; V, :: '3 i',i 1 , i '

N. 1::. M YA ::

'I 'I I(' .'' .

'",,,. ~ ~ C ii uI e" 1"l.i[ . A,:, lr, Tl 1,. :1, 6l[i 0 . 6 ;"

d,! A 1I, C '1 A M C') U I;.;, L,, A C) 1:l :1,',, 7 V
" A I'.I, Y/~ 02 ... "I.....

P () 'W (1, I,

listi, thetaskaeowoAr te Iflr,;, N ,nd tUenby

Task Within MPS. The four columns have the same interpre-
tation as before. The two cumulative scores &ae however,
provided for only the MPS's and not for the individual
tasks.

is
Best Availjable CopY



When the listing is completed, the
user will be asked to turn off the printer and press EXECUTE
to continue. Compliance will cause CTRACES to return to the
menu of Points to Make Up suboptions.

3.2.1.3 Not Sorted - The final technique for
examining deficit scores is to leave them unsorted. Upon

selecting this option, the following message will appear:

...... ri wNrI: ~ , O r " F' i', i i I i:;; :uJ,, ::'t'(I' ; T 0 C 'JN't' ,iNU,

Once this instruction has been followed, the listing will begin.

A partial example of the unsorted listing is provided below:

;,,~ 3 I , :li Y H A ,1 .,,' 2 1:; 1, 9 :1, '2, '7 W" (13 il J, 9/01 V 1" 
f

'I'' i y
., ,: ,;! I I l k fi

' . .. .. '6W9 I

06 u

,",. W . ,, I

, .0 NEMYAtR II, C3 7

Ci'A rd L) ( A L T'li R,.,0 11
1, 1, 2 C" H' .. t1: - c lo ' b 0 6 1 Y 0

kl ,,,~ ~~~ AI Ni r,-'.l :,' RL l .: ' 5,
: ' ' 6 LA 3 ( l ii 'L. R 7' 'i vi, 0

~,,,'" , , ,1 ,1,, 4T'Vs( F L. ! I~H C4 H ,1 P H

-A 7 LZ FN'Rr P 0 L 15 ("1 r
, 2, S 1 N 1:'INL L 60......

A, 2, 6 9 'CIMM 7 6
A 2 3 LUU " ,99

1 , 12 R TE PC) 1 A-. 1 , 2 4 ,
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Zn this listing, the MPS's are listed in their normal se-

quence, as are the tasks within each MPS. The four columns

have the same definition identified earlier for the Sorted

by Task option.

When the listing is finished, the

computer will ask the user to turn off the printer and press

EXECUTE to continue. Compliance causes CTRACES to return to

the menu of Points to Make Up options.

3.2.2 Pareto Paokaces - An examination of Points to
Make Up provides an indication of which tasks need remedia-

tion, but it does not provide any indication of how costly

such remediation could be. The present option is designed

to provide a graphic presentation of the trade-offs between

the cost and the benefit of training.

Once the Pareto Packages option is selected from

the main menu, the following submenu will appears

,PL01 MAJLDR UP7 IUN!"i

These suboptions provide the user an opportunity to see how

the various training options stand in relation to one another.

The two Pareto options provide information about the optimal

or most cost/beneficial training options, while the other

two options provide information about the major training

options without regard to the question of whether they are

optimal.

Best Available CopY
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As in the Points to Make Up options, each of

these Pareto Packages options is preceded by a request to

turn the printer on, align the forms, and press execute to

continue. Also, following each Plot or Listing, there is a

request to turn off the printer and press execute to con-

tinue. These instructions will not be reiterated in each of

the sections that follow. Instead, the discussion will

concentrate on the meaning and format of the output corre-

sponding to each suboption.

3.2.2,1 Plot Pareto Points - An example of a

Pareto Plot is provided in Figure 3-2. The Pareto frontier

is the set of options which offer the highest benefit for a

given cost, or cost the least for a given benefit. For

CTRACES, benefit is reflected by Points Made Up (PMU). The

pasterisks on this plot correspond to the most cost-beneficial

training options.

3.2.2.2 List Pareto Points - A less graphic,

but more complete peispective on the Pareto frontier is pro-

vided by listing the Pareto Points. An example of a portion

of this output is shown in Figure 3-3. Each package of

training options (major option plus lectures) that is

optimal for its cost is listed. The packages are ordered

from least costly to most expensive and correspond directly

to the points on the Pareto plot (shown in the previous

section). Accompanying each package is its cost, its PMU,

and the number of tasks on which enhanced training will

occur (#ENH). Enhanced training occurs whenever a training

option more than compensates for the deficit. Typically,

enhanced training only occurs with the more expensive train-

ing options and, therefore, is not observed in the example

which only lists the first few points on the Pareto frontier.
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Iti ME g

COOT PMU WENH

MAJOR OPTION: NONE 500 1,9633 0
LECTURES: LOI,

COST PMU #ENH

MAJOR OPTION: NONE 1000 3,0030 0
LECTURES: L01 LG2

COST PMU #ENH

v.JOR O)'rION: NO;NE 1500 318171 0
LECTURES: LO L02 LOS

COST PMU NENH

MAJOR OPTION: NONE 2000 4.5278 0
LECTURES: L0l L02 LOS LOS

COST PMU #ENH

MAJOR OPTION: CPX2 2374 14.8574 0

COST PMU #ENH

M4JOR OPTION: CPX2 2874 15.7152 0
LECTUREIES: LOJ.

COST PMU OENH A

MAJOP OPTION: CPX2 337L[ 15.7505 0
LECTUPES: LOi Li1

COST PMU tENH

MAJOR OPTION: CPX3 Z562 18,7071 .

COST PMU #ENH

MAJOR OPTION: CPX3 4062 19.5648 0
LECTURES: LO

COST PMU #ENH

rAJOR OPIION' CPX3 4562 1T.6001 0
LECTUPES: L41 L13.

Figure 3-3

A PARTIAL LISTING OF POINTS ON THE PARETO FRONTIER

Best Available Copy
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3.2.2.3 Plot Major Options - A somewhat more

graphic presentation of the cost/benefit trade-offs asso-

ciated with each major option can be obtained by selecting

Plot Major Options. An example of this plot is shown in

Figure 3-4. In this plot, each major option (without addi-

tional lectures) is plotted in the cost/benefit space. In

addition, a mini-curve for lectures is plotted, with each

additional point reflecting another lecture purchased.

Thus, the first 2 on the mini-curve represents a package of

eight accumulated lectures.

It should be emphasized that this

plot of major options does not depict the optimal packages.

Some of the points that are depicted are clearly dominated

by other alternatives (for example, point G). Also, some

cost/beneficial packages are not depicted; for instance, any

package which combines a major option with some lectures.

Nonetheless, this plot does offer a feeling for the contri-

but-ions that the major options are making to the more com-

pltte Pareto analysis.

3.2.2.4 List Major Options - Just as it was

possible to list the points on the Pareto plot, it is also

possible to list the points on the major option plot. An

example of this listing is provided in Figure 3-5. Notice

first that the lectures are cumulative. In other words,

each one represents a package which includes all of the

earlier ones. They are ordered in terms of their PMU. The

lecture with the greatest PMU appears first.

Also notice the four options at the

bottom of the list. CPL stands for Combined Planning with

the Navy, for either one or two days. REH stands for Re-
hearsal with the Navy, for either one or two days. None of

these options permits an accurate cost assessment. There-

fore, they are not included in the earlier cost/benefit

24
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-_-- ---- ;- --

1..IST OF LECTURES ANII MAJOR CTIONS

11Pi I (IN COST FPMiJi #ENH

1.1500 1.96
+1.02 1000 3. 00
+ 1500 3.82

2000 L.53
",,". 2500 5.19
+1 7 ,3000 5 68
+ A 3500 6.04
+IZ" 4000 6.40
+1.29 4500 .6.76
+ 5000 7 07
+!.'LI 5500 7.29

+,,I A 60' 0 7 L#5

+ 6500 7.59
+ 1 '700n1 7,72
+I,12 7500 7. 83
+L,09 8000 7. 94.
+. F. 8500 8.01
+1.11 9000 8.05

9500 8 05

4-CPX2 2374 14. 86 0
B :'--rPX 3562 18 -71 0
;-CP# 4750 21 .27 5

B-- X2 1 1476 26.61 0
.-F X 172 14- 30.83 7

-F-FX. 22952 3L- 26 17

G-CAX 86441 26,95
H-C PX2.FX; 13850 30.78 0
T-CPX2.FX3 19588 34.03 "7
.J-CPX2,CAX 88785 32.,48 7

r.-p1.1 2.20 0
2.,4 . 0
1.31

_ ,14 I!2 1 ,.96 0

Figure 3-5

A LIST OF LECTURES AND MAJOR OPTIONS
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analyses. Instead, they are simply listed here with their

points made up (PMU) and number of tasks with enhanced

training (#ENH).

3.2.3 Specified Package - The final Main Menu option

permits the user to examine the costs and benefits of partic-

ular training packages. Upon selecting this option, the

following submenu will appear:

fI'.:;r BEN?: [ 1. ;, I .;IR L I )!.LL i: !" (

EN'TE "THE NUMB 0" "HE I:E:I:.t RE1:'o PT

These suboptions provide three techniques for identifying

the package to be examined. The first two techniques use

the Pareto plot to determine the optimal package given a

specified cost or PMU. The final technique allows the user

to construct an arbitrary package. These techniques are

further clarified in the sections that follow.

3.2.3.1 Best Package for Dollars - Upon

requesting this option, the user is first asked to specify

the number of dollars he would like to spend. He should

type the amount and then press EXECUTE. In the event that

the amount is less than the cost of the cheapest package,

CTRACES will display a message like the following:

FNTER THE NUMBER OF DOLLARS YOU WOULD LIKE TO SPEND:
YOU HAVE SPECIFIED FEWER DOLLARS THAN POSSIBLE TO GET
ANY POINTS MADE UP. PLEASE SPECIFY A NUMBER GREATER THAN
OR EQUAL TO 500
ENTER THE NUMBER OF DOLLARS YOU WOULD LIKE TO SPEND:

(The box indicates the user's input.) After stipulating the

problem, CTRACES offers another opportunity to specify a

dollar amount.

28est Available COPY
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A more reasonable entry yields the

following type of display:

FNTER THE NUMBER OF DOLLARS YOU WOULD LIKE TO SPEND:':

COST PMU #ENH

MAJOR OPTION: CPX3 3562 18,7071 0

UOULD YOU LIKE TO SEE A PRINT BY TASK OF POINTS MADE UP?

In this case, CTRACES has listed the training package that

offers the most benefit for $4000 or less. Besides listing

the package, its cost, its PMU, and the number of tasks on

which enhanced training is provided, CTRACES also asks

whether the user wants a listing of the points made up for

each task. Typing 'NO' or simply 'N' followed by EXECUTE

returns CTRACES to the menu for Specified Packages. Typing

'YES' or 'Y' followed by EXECUTE begins the listing procedure.

If a listing is desired, CTRACES
will ask the user to turn on the printer, align the forms,

and then press EXECUTE. Once this is done, a listing simi-

lar to the partial one shown in Figure 3-6 will be printed.
This listing first reiterates the earlier display and then

offers a breakdown by task. The column marked SOURCE indi-

cates whether the points made up derive from the major
option (OPT) or a lecture (e.g., L12). The column marked

ENH indicates whether the task will receive enhanced train-

ing. The column marked PMU indicates the points made up for

the task. The column marked %PMU indicates the percent of

the total points made up which are attributable to the

particular task.

Once the listing is completed, the

user is asked to turn off the printer and press EXECUTE to

continue. Compliance with this request causes CTRACES to

return to the menu for Specified Packages.

28
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3.2.3.2 Cheapest Package for PMU - Upon

selecting this option, the user is asked to specify the

number of points that he would like to make up. This is

entered by typing the number and pressing EXECUTE. Should

that number be too large, a message like the following will

appear:

NTFIR THE NUMPER OF POINTS YOU WOULD LIKE TO MAKE UP:
YOU HAVE SPEC'EFIED MORE POINTS THAN CAN BE MADE LIP WITH

ANY PACKAGE, PLEASE SPECIFY A NUMBER LESS THAN OR EQUAL TO

36, 332
FNTFR THE NUMBER OF POINTS YOU WOULD LIKE TO MAKE LIP:

(The box indicates user input.) Once a reasonable number is

entered, a display like the following will appear:

ENrFR THE NUMBER OF POINTS YOU WOULD LIKE TO MAKE UP:

COST PMUJ #ENH

MAJOR OPTION: CPX2 2874 15.7152 0
LFCTLRES: LO1

WOUIiI) YOU LIKE TO SEE A PRINT HY TASK OF POINTS MADE UIP?

This display indentifies the least expensive training pack-

age that provides at least as many PMU's as were indicated by

the user.

After the optimal package is iden-

tified, CTRACES offers the user an opportunity to obtain a

breakdown of the PMU for each task. This offer is rejected

by typing 'N' then EXECUTE, or accepted by typing 'Y' then

EXECUTE. Since this listing and the procedure behind it

were explained earlier in Section 3.2.2.1, it will not be

reiterated here. By typing 'N', either before or after

obtaining the printout, CTRACES returns to the menu for

Specified Packages.

Best Avalable 
OOP'
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3.2.3.3 Cost/Benefit for Unique Package - If

the user already has a particular training package in mind,

this final option allows him to specify the package and

examine its cost/benefit trade-offs in relation to other

packages. This examination involves three stages. The
first is mandatory and the last two are optional. These

stages are:

1) Specifying a Package;

2) Plotting the Package in relation to the

Pareto frontier; and

3) Listing a breakdown of the PMU for each task.

These stages are detailed below.

Specifying a Package - Once the

user elects to examine a unique package, CTRACES displays

the following message:

TtJI C.ICT I HF MAJO OPT] ON TO BE INCLUDED:

W, NNE

LI ) CF'xL.

*, FX2
z.) FY3
7) FX 4
R', CAx
9, PX ?, FY2

10) f'PX2. FX3
11) rpXP . "'i

FNIF' THV NUMIBEP OF THE IDESIREDr OF'ION: E

Since a package consists of a major option plus a set of

lectures, CTRACES is simply providing an opportunity to

first select the major option. The user should note that
three of the major options are actually combinations of
options. Also, one of the options permits the user to

specify that his package does not contain a major option.
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After entering a number followed by

EXECUTE, the user is provided an opportunity to specify

lectures. The first display for this is the folowing:

INDICATE LECTURES TO INCLUDF IN PACKAGE:

1) NONE
2 ) L27
3) ABOVE+L26
4) ABOVE+L29
5) ABOVE+L.30
A,) APOVE+I:.]
7) AJf[FE+i..31
8) APOVE-+.12 

A

9) O!REP TiEF'r[ nths;TF-IP 1HE NLUMBFR OF THE DESIRED OPTION: "

In this menu, CTRACES has identified the lectures which can

provide some benefit given the major option selected earlier.

These lectures are listed in order based on PMU and offeredI as a combination of a lecture plus all lectures providing a

greater PMU. In other words, when the user selects 6, he is

specifying lectures L27, L26, L29, L30, and L31. This pro-

cedure for selecting lectures allows the user to choose the

best set of lectures for the designated major option.

Assuming the user selects something

other than USER DEF'D, CTRACES will next provide information

about the package (this will be described shortly). If, how-

ever, USER DEF'D is chosen, CTRACES' next display is the

following:

INDICAIE L.ECTURES TO INCLUDE IN PACKAGL:

1) O1 11) L13
21.) 102 12) L.15
9) 107 13) L16
4 ) t.114 14#) L.26
5) 1.05 15) L27
6) 1.07 16) L.29
71108 17) L3 0

8 ) L.09 18) 1.31
9 ) L11 19) L34

10) L12

ENTER THE NUMBER(S) OF THE DESIRED OPTION(S):I 6 5
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Now th . user can select any combination of lectures by

entering the option numbers and pressing EXECUTE. Once this

selection is made, however, CTRACES may display the follow-

ing type of message:

THF FOLLOWING LECTURES PROVIDE NO ADDITIONAL POINTS:

I.P.7

PRFSS EXF(;UTE TO CONTINUE...

This simply informs the user that some of the lectures which

he has choser. are not providing any benefit. This can occur 7
either because they offer training on tasks which did not

show a deficit, or because the major option provides all the

PMU on the tasks that they address. This display is merely

informative, however, and pressing EXECUTE allows the CTRACES

to continue.

No matter how a package is speci-

fied, CTRACES will next ask the user to turn on the printer,

align the forms, and press EXECUTE. Compliance with this

request yields a printout like the following:

SELECTED PACKAGE:

COST PMU #ENH

MAJOR OPTION: FX2 13476 26.6071 0
LECIURES; L01 L07 L05 L09

CHEAPER PACKAGE:

COST PMU #EN

MAJOR OPTION: FX2 11476 26.60711 0j

BETTER PACKAGE:

COST PMU ENH

MAJOR OPTION: FX2 131476 28.2982 0
LECTURFS: L27 L26 L29 130

33



This printout lists the cost, PMU, and number of enhanced

tasks for ie selected package, a cheaper package that

provides at least as much benefit, and a better package that

costs no more than the selected packaqe. The cheaper and

better packages are chosen from the Pareto set discussed

earlier in Section 3.2.2. Following the printout, the user

will be asked to turn off the printer and press EXECUTE.

Compliance leads to the next stage for examining a unique

package.

Plotting the Unique Package - At

this point the user is asked if he would like to see a plot

of the cheaper and better points. Entering 'NO' or 'N'

followed by EXECUTE skips this stage. Entering 'YES' or 'Y'

leads to the plot.

Upon electing to see a plot, the
user is requested to turn on the printer, align the forms,
and press EXECUTE. Once this is done, a plot similar to the

one shown in Figure 3-7 is printed. This plot is the same

as the Pareto plot discussed in Section 3.2.2.1 with the

addition of three identifiers. These identifiers (S, C, and

B) stand Lor the specified, cheaper, and better packages,

and show where each package lies in relation to the Pareto

curve.

Once the plot is completed, CTRACES

asks the user to turn off the printer and press EXECUTE to

continue. This leads to the third stage for examining a

unique package.

Listing a Breakdown by Task - At

this point, CTRACES asks whether the user would like to see

a printout of the points made up for each task. Entering

'N' causes CTRACES to return to the menu of specified package

options. Entering 'Y' begins the sequence for obtaining a
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printout of the PMU attributable to each task for the speci-

fied package. Since this printout and the prccedure behind

it are the same as those described earlier in Section

3.2.3.1, they will not be reviewed again here. Once the

printout is finished, however, CTRACES returns to the menu

of Specified Package options.

36
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4.0 LOGGING OFF

When a CTRACES analysis is completed, the user should

log off and shut down the system. This is done by first

waiting until CTRACES reaches a menu. Then, the diskette
can be removed. Finally, the power can be turned off for

both the computer and the printer. The only critical aspects

of this seauence are that the diskette should not be removed

unless CTRACES is expecting user input, and the power should

not be turned off until the diskette is :emoved.
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